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Fig. 10.8 Column with uniform cross-section. 


Design Problem 10.2 

Estimate the critical length of a thin-walled aluminum pipe of uniform cross section, at 
which the pipe is expected to fail as Euler column. Assume mean cross-sectional radius 
of r = 2 in. and Young’s modulus of E = 10 X 10 6 psi. Check the axial stress at the 
instant of elastic instability for the specific weight of aluminum of 7 = 0.098 lb/in. 3 , and 
wall thickness t = 0.2 in. 

Solution 

For a relatively thin pipe of radius r and wall thickness t, the following approximations 
apply 

9CR = 2nrtj 


and 

I = nr 3 t 

Utilizing Eq. (10.14) yields 
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2nrt~f = 7.89 : 
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Hence simplifying and solving for L gives 
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L = 1.58 
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and 


L = 1.58(10 x 10 6 x 4/0.098) 


1/3 = 1172 in. = 97.7 ft 
= 29.77 m 



